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1.Schistosomes 
•Facts of figures 
 
 
2. Infertility-associated schistosomiasis 
•Pathway of hormonal imbalance induced by 
schistosomes 
 
 
3. Development of functional tools for 
schistosomes 
•Animal models of S. mansoni induced impaired 
reproduction 
 
Schistosomes: Life cycle 
Plos One 9 (2014) e96774 
Infertility-associated schistosomiasis 
•Homonal imbalance caused by estrogen-like molecules 
produced by schistosomes 
Schistosomes estrogen-like molecules and down-regulation of 
estrogen receptor 
Sex 
Age   
(years) 
E2 
Rang
e 
Testosterone Range LH Range 
Female 4 62,8 0-22 <15,0 2-10 0,114 <2,5 
Male 12 30,8 0-25 77,5 5-500 1,79 0,2-8,0 
Male 14 79,8 0-25 363 5-500 1,89 0,2-8,0 
Male 17 45,7 0-25 724 >200 5,89 1,4-7,7 
Male 17 31,9 0-25 535 >200 7,65 1,4-7,7 
Male 20 68,3 <56,0 982 262-1593 2,87 1,4-7,7 0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Fo
ld
 in
cr
ea
se
  
Treatments 
Gene Expression  
ER alpha 
ER beta 
Botelho et al. Exp Parasitol  2009, 2010 
Botelho et al. Int J Parasitol 2013 
Plos One 9 (2014) e96774 
Infertility-associated Schistosomiasis haematobia in women   
Infertility associated Schistosomiasis mansoni   
Schistosoma mansoni infection impairs 
reproduction in mice (In Preparation) 
•Mating (1 year) 
•Gestational period 
•Synchronization 
•Number pups 
 
Animals 
Gestational 
length (days) 
Synchronicity 
(days) 
Number of 
pups 
2FCx1MC 25 0-1 15.1 
2FCX1MI 25.6 0-2 14.5 
2FIX1MC 22.8 1-6 13.8 
2FIX1MI 21.8 3-8 11.9 
Infertility associated Schistosomiasis mansoni   
Ovary Tube Testes 
Control 
S. mansoni 
Pathway for Schistosomiasis Bladder Cancer 
Botelho et al, 2015 
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Pathway for Female Fertility  
Ovocite with follicullar cells 
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Mechanism for Schistosomiasis Female Infertility  
Ovocite with follicullar cells 
A – Polar body 
B – Zona pellucida 
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Pathways for Estrogen Carcinogenesis and Infertility  
Two different complementary 
pathways probably contribute to 
estrogen imbalance leading to: 
•Initiation and promotion of 
cancer progression 
•Infertility 
Hormonal imbalance 
Conclusions 
 
 
1. S. mansoni induced impaired reproduction in  animal models 
 
2. Novel catechol-oestrogen molecules derived from the eggs could be involved in 
infertility 
Future Perspectives 
 
 
1.Synthesize and/or purify and/or isolate reactive catechol-estrogens.  
 
2.Evaluate impact of catechol estrogens on culture cells in vitro, at the phenotypic and gene 
expression levels.  
 
3.Evaluate impact of catechol estrogens in an informative mouse model.  
 
4.Investigate schistosome catechol estrogen–DNA adducts in informative human cases from a 
schistosomiasis haematobia endemic regions. (Potential for Biomarkers screening)  
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